The transitions that successful undergraduates need to negotiate include the way they relate to their chosen field of study, the changes in their learning strategy, and the way they perceive themselves (Hussey & Smith 2010). The major challenges facing veterinary students during transition
stages include the new type and constantly changing subject matter, the experience of a temporary dissonance between their preferred learning strategies and the perceived demands of the new and changing learning environments (Vermunt & Verloop 1999 , 2000 Raidal & Volet 2009 ). Other recognized transitions in veterinary medicine include the transition from preclinical to clinical studies and from clinical studies into veterinary profession (e.g. Raidal & Volet 2009) .
Educational transitions can also be a risk factor for students' well-being and motivation (Tuominen-Soini et al. 2012) and expose students to stress. Recurrent stress is a common experience for veterinary medicine students as they are expected to cover overwhelming amount of information (Reisbig et al. 2012) , adjust to the demanding curriculum, and to cope with new type of learning environments such as dissection halls, hospital facilities, farms and abattoirs with occasionally unpleasant sights, smells, and emotions (Collins & Foote 2005 , Kogan et al. 2005 , Strand et al. 2005 , Hafen et al. 2006 , Robotham & Julian 2006 , Sutton 2007 , Gardner & Parkinson 2011 , Laakkonen & Nevgi 2014 , see Powers 2002 . Examinations and the subsequent wait for results is also cause for concern for many students (Robotham & Julian 2006) as well as the transition into less didactic teaching methods of university teaching (Abouserie 1994 , Radcliffe & Lester 2003 , Laakkonen & Nevgi 2014 . Gibbs et al. (2004) have suggested that the process of transition can amount to a transformation of the students themselves. It has been suggested that as far as is practical, the organization of the curricula and teaching in higher education should be based upon the (planned) major transitions which students undergo (Hussey & Smith 2010) .
Most first-year veterinary students are well-motivated, highly competitive and individualistic learners (Raidal & Volet 2009 , Thurman et al. 2009 , Parpala et al. 2011 who may find it difficult to adjust to learning environments that encourage cooperative learning (Salomäki et al. 2014) which is favoured by teachers because students are expected relatively quickly to achieve high levels of autonomy and social skills as a preparation for their future profession. As veterinary students often do not routinely use any coping strategies and demonstrate poor reflective skills (Williams et al. 2005 , Ruohoniemi & Lindblom-Ylänne 2009 , Mikkonen & Ruohoniemi 2011 , it may be difficult for them to adjust their learning strategy to the university demands. If they additionally receive poor exam scores, they may experience significant stress, especially if this is associated with low selfesteem (Abouserie 1994) . Veterinary students experiencing high academic stress were more likely to report a higher level of depression and anxiety symptoms, and showed decreased life satisfaction (Reisbig et al. 2012) . Finnish first-year veterinary students have ranked issues relating to the curriculum as the most important stress factor, with an imbalance in assessment requirements, the number of lectures and overall requirements of the course as contributing factors (Ruohoniemi & Lindblom-Ylänne 2009; Laakkonen & Nevgi 2014) .
Stress unique to veterinary students has received relatively little attention apart from a number of dissertations on the topic (Gelberg & Gelberg 2005) showing that veterinary students must process a large amount of information in a short period of time. They must learn, for example, about the biology, diagnosis and treatment of many species of animals, with little time or skills to reflect on their notes or non-required reading (Gelberg & Gelberg 2005) . The overload and time management issues can be especially challenging for veterinary students because most of them have not detected deficits in these skills before veterinary school but instead have excelled in school.
Many veterinary students also experience significant amount of subjective stress (Strand et al. 2005) partly because many of them are keen animal lovers but a central part of their professional work is euthanasia of pet and production animals as a way to humanely treat animals (Fraser & Quine 1989) .
Transitions and self-regulation in learning in veterinary medicine
While successful programs have been designed to familiarize students with practical matters of the university life (Yorke 2000; McInnis 2001; Pitkethly & Prosser 2001) , little is often done to promote transition to the more independent and active learning strategies of higher education. In general, selfregulated students show high levels of deep understanding, critical evaluation and optimism in studies which in turn relate to general increased well-being, decreased experiences of stress and increased study success (Eronen et al. 1998; Heikkilä et al. 2012) .
Differences in self-regulation in learning (SRL) of students entering the veterinary program cause additional challenges for first-year veterinary students and their teachers, and the nature of this transition may vary between countries depending on the educational background of the new veterinary students. This poses challenges for university education, as differences in SRL have been shown to influence the quality of learning and student achievement in a significant manner (Pintrich and Zusho, 2007; Richardson et al. 2012) . According to Pintrich (2004) SRL is comprised of four components: (a) forethought, planning and activation; (b) monitoring; (c) control; and (d) reaction and reflection. Students' experience of stress during their studies is related to their skills to monitor and control the learning process and to reflect on their learning (Laakkonen & Nevgi 2014) .
In Finland, where our study was carried out, most first-year veterinary students have previous university credits and a few students even have completed other degrees (Laakkonen & Nevgi 2014) .
Most North American first-year veterinary students have completed four years of undergraduate education and are usually at a different development stage than undergraduate students (Gelberg & Gelberg 2005) . Furthermore, results of one US study showed that 71 per cent of students did not enter veterinary school immediately upon completion of the first undergraduate degree but also had majored in biology or related subjects before becoming first-year veterinary students (Kedrowicz et al. 2015) . Clearly, such students experience less stress and are likely to be much better adapted to the university level studies at the veterinary school than students transiting directly from secondary education. Some veterinary schools have a significant number of foreign students that makes the firstyear student cohort even more heterogeneous (Tötemeyer et al. 2012) , and create demands for additional support (Cho & Yu 2014) .
Several authors (Ryan et al. 2004 , Ruohoniemi et al. 2010 , Chigerwe et al. 2011 ) have reported on the approaches and learning strategies of veterinary students at various stages of veterinary programs.
The perception of high workloads, the use of previous exam files as a method for studying, and examinations that are exclusively based on material provided in lecture notes were positively associated with the surface learning approach. The fact that veterinary students often do not have the time (due to high workload), or do not know how to reflect on their learning (Ryan et al. 2004; Ruohoniemi et al. 2010 First-year students are supported in their transition to veterinary medicine studies by asking them to write a personal study plan, and to participate in orientation to studies at the beginning of the first semester. During the first study year students complete integrated courses on veterinary anatomy, physiology and biochemistry and language courses (Finnish, Swedish, and English) as well as and studies in information and communication technology. Most of the students have previous university credits from some of these topics, or they are familiar with the topics through their secondary education studies. Medical terminology, which is used throughout the studies, is a major stress factor for students at this stage. During the second year, the subject studies comprise of animal hygiene including genetics, parasitology, microbiology and immunology, pathology, and meat inspection techniques. In addition, students participate in four weeks of extramural farm practice (6 ECTS), and complete a course focusing on veterinary ethics and animal welfare. The subject studies of the third and final year of bachelor studies comprise of epidemiology, pharmacology and toxicology, and meat inspection. Students are also introduced to the clinical work and the ethics of veterinary medicine and animal welfare. Finally, students deepen their knowledge of scientific work and write a Bachelor's Thesis (6 ECTS). Thus, during their first three study years, students experience a wide variety of lectures, group works, practical and dissection exercises, laboratory analyses, and training with live animals.
Aims of the study
The aim of the study reported in this chapter was to investigate how learning strategies, time management and factors related to well-being influence the students' transition from secondary school or previous university studies into veterinary studies, and from preclinical studies into clinical studies during their first three years of the Finnish six-year veterinary programme. For readers interested in the transition from the clinical studies into the veterinary profession, see Gilling & Parkinson (2009) . In an attempt to address the lack of longitudinal studies on transitions in veterinary education (Robotham & Julian 2006) , views of the students who participated in our previous study (Laakkonen & Nevgi 2014) were revisited before they made the transition from basic into clinical studies.
Our specific research questions were 1. What type of differences can be distinguished in veterinary students' experienced stress between their first and third study year? What are the factors that stress students at their transit into academic studies of veterinary medicine? What are the factors that stress students at their transit into clinical studies of veterinary medicine?
2. In what ways students' experienced stress, prior university level studies and selfregulation in learning are related, and what type of differences in these relations can be distinguished in the beginning and the end of the bachelor degree programme?
Methods

Data gathering and subjects
The follow-up study was carried out in two phases and the first author collected the data. At the first phase of the study (autumn 2012), data were collected from the first-year students (64 females, 5 males) after the completion of the osteology course by asking students to fill out a questionnaire (see Laakkonen & Nevgi 2014) . Forty-five students (42 females, 3 males, 65 % response rate) participated in this first phase of the study. At the second phase of the study, data were collected by asking the same students, who were now almost at the end of their third study year (in March 2015), to complete a questionnaire during an orientation course into the clinical anatomy and physiology.
Forty-six students (44 females, 2 males, 67 % of response rate) participated in this second phase of the study.
At the first phase of the study, the respondents' ages ranged from 19 to 35 years (mean 22), and at second phase of the study the respondents ages ranged from 22 to 38 years (mean 25). Nineteen students (41 %) responded that they had also participated in the first phase of the study. The rest did not answer the question concerning their previous participation in the study. Thus the student groups of first-year and third-year students consist of partly the same respondents and partly different students who may or may have not participated in the both phases of study.
On both occasions students were given ten minutes to complete the questionnaire. Besides oral instructions while administrating the questionnaire, the students were informed in advance by a separate email that the questionnaire and results would be handled anonymously and confidentially, and that it would be used for educational research to improve the preclinical curriculum of the veterinary program. Participation was voluntary. Students could answer anonymously and they were not rewarded for their cooperation.
Materials
The questionnaire consisted of open-ended questions, and instruments to measure the experienced stress (Elo et al. 2003 ) and learning strategies (Lonka et al. 2008; Niemi et al. 2003) . The questionnaire was a part of the feedback system approved by the faculty council.
As for their demographic background, students were asked to report their year of birth, gender, and at the first phase of study, students were asked to report the number of university credits gained before the beginning of veterinary studies. At the second phase of the study, the students were also asked to state particularly stressful periods during their preclinical studies, and whether they had participated in the previous study.
As a measure for the stress students had experienced, they were asked whether (and if when) they had experienced feelings of anxiety, nervousness or had trouble sleeping (cf. Elo et al. 2003) during their preclinical studies (for definitions of stress see Lazarus & Folkman 1984; Ross et al. 1999; Aherne 2001; Elo et al. 2003; Kogan et al. 2005 ) and rate their experience by applying the 5-scale Likert type scale: 1 = Totally disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Totally agree. In order to measure factors related to students experience of stress, students were asked to rate five statements concerning the effect of other concurrent courses, the test score, and the amount of new subject matter as well as the demanding learning goals on the level of stress they experienced by applying the 5-scale Likert type of scale (see Lonka et al. 2008 ).
On self-regulation in learning, students rated nine statements (modified from Lonka et al. 2008 and Niemi et al. 2003) concerning self-monitoring of learning (3 items), persistency (3 items) and reflection on learning (3 items) (Table 1) .
Analyses
Initial descriptive statistics, namely frequency distributions, means, and standard deviations for all variables, were generated using SPSS PASW Statistics Version 18.a. This software was also used in all other statistical analyses of this study.
We examined the structure of the three scales measuring self-regulation in learning by explorative factor analysis (Principal Axis Factoring, Varimax rotation) separately for data of the first and the third study years. The factorial structure of self-regulation in learning differed slightly between the first and third study year as the item I try to accommodate my own style of studying so that it would match with the requirements of each course loaded on different factors (See Table 2 ). For the purposes of further analyses, the item was not included in the sum variable Self-monitoring of learning (See Table 1 ).
The Cronbach's alpha coefficients were extracted to test the internal reliability of the scales of Study Stress (4 items) (T1 = .74; T2 = .59), Self-monitoring of learning (T1 = .81; T2 = .74), Persistency (T1 = .66; T2 = .57), and Reflection on learning (T1 = .54; T2 = .58). (see Table 1 ) Changes in students' experiences of stress, time-management and learning strategies between the first and third study year were examined by calculating means and standard deviations of these variables. Correlations between variables were tested with the nonparametric Spearman's two-tailed correlation analysis because of the relatively small sample size.
Results
Students' experiences of stress at the beginning and the end of their bachelor degree studies
The mean stress level reported by students at the beginning of studies was 2.89 (SD = 1.09) and at the end of preclinical phase 3.96 (SD = 1.05, Table 1 ) indicating that students became more stressed as their studies progressed. According to the students the strongest stress factor related to their studies was the demanding learning goals of the courses (First study year M = 3.07, SD = 1.12;
Third study year M = 3.80, SD = 1.06, Table 1 ). The increase in this stress factor indicates that the students experience that their courses were becoming increasingly challenging as their studies progressed. In the very beginning of studies, concurrent courses were not a significant source of stress (First study year M = 2.33, SD = 1.13, Table 1 ). However, concurrent courses had become the second strongest factor to cause stress by the third study year (M = 3.47, SD = 1.31, Table 1 ). In the beginning of their studies, students were more concerned about their grades (M = 2.98, SD = 1.27) than during their third study year (M = 2.47, SD = 1.16, Table 1 ). Third-year students experienced more stress from non-academic factors (M = 3.07; SD = 1.18) compared to the first-year students (M = 2.20; SD = 1.27, Table 1 ).
Insert table 1 here.
The students were divided into two groups (19-21 years of age and 22-35 years of age) to examine whether the students' age in the beginning of veterinary studies was related to their experiences of stress. We identified no differences between the age groups either during the first or second phase of the study.
For our first research question, we asked students to name one factor related to the new type of learning content or material causing for them academic stress. In the beginning of their studies, students reported the following factors: the need to learn medical terminology (23 students), the need to understand what is important (two students), rapid progression of the studies (one student), and the overall demands of the university studies (one student). As for the third-year students, 20 (43 %) students stated the spring term of the second year as particularly stressful due to courses that had assessments requiring recall of a large number of specific terminology and details, or due to uncertainty of assessment requirements. Two students mentioned oral presentations as a cause for stress, and one student experienced increased stress prior to exams. Also, one student had experienced group work, and another student the studying in farm context as stressful. Interestingly, no one named the end of a term, when students are often visible tired, as particularly stressful.
We also screened individually the answers of those 19 students who had stated that they had participated in the first study (Laakkonen & Nevgi 2014) . All 19 students associated their selfreported stress levels with the demanding learning goals and new subject matters as shown also by the data including all students (Table 2) . However, the disappearance of the fear of getting a low grade indicates that third-year students are beginning to see their studies as an entity leading to a profession and not as separated exams, or they have higher self-efficacy by the third study year.
Third-year students are also setting learning goals for themselves (Table 1) which may be an indication that students understand which skills and knowledge entities are needed as they prepare themselves for clinical studies and the veterinary profession.
Insert Table 2 here.
In contrast to the first study year, stress did not correlate significantly with prior credits (r = .21) or concurrent courses (r = .24, Table 2 ) during the third study year indicating that once students get used to studying at the higher education context, the significance of prior studies as a stressreducing factor diminishes.
Relationship between prior university level studies, the experienced stress and self-regulation in learning
Our second research question focussed on what kind of relationships can be identified between prior university level studies, experienced stress and self-regulation in learning in the beginning of veterinary studies, and how these relationships may have changed by the third year of studies.
The factor structure of self-regulation in learning differed slightly between the first and the third study year. At the first study year, the item measuring student's aim to accommodate his/her learning approach to the requirements of each course loaded on the first factor of self-monitoring on learning (Table 2) indicating that at the first-year students aim to adjust their learning approach to meet the demands of course schedule. By the third study year, this item loaded on the factor "Reflection on learning" indicating that students had learned to reflect on how their learning approach met the requirements of a particular course (Table 2) .
At the transition to veterinary studies, prior university level studies had a negative correlation both to the subjective stress experience (rs = -.32) and to the study stress (rs = -.30) revealing that prior study experience helps students to cope with the demands of veterinary medicine courses. Prior university level studies had a positive correlation with persistency (rs = .30*, Table 3 ). By the third study year, the correlations between prior university level studies and students' stress experience had decreased, and the only positive correlation between prior level university studies was with the reflection on learning (rs = .35). In the beginning of veterinary studies, stress due to studying had a negative correlation with persistency (rs = -.56, Table 4 ).
Insert approaches of also third-year students. In contrast to first-year students, third-year students also experienced significant stress (r = .42**) because they had to give up studying on difficult topics (probably due to time management issues).
Discussion and educational implications of the study
During the first transition from school or previous studies into veterinary medical education, the students experienced stress most strongly with the demanding learning goals of the courses and the new type of subject matters (see also Laakkonen & Nevgi, 2014) . At this stage, non-academic stress was not a major factor. In the beginning of veterinary studies, previous university level studies were negatively related to subjective stress experience, and positively correlated to persistency in learning indicating that students with prior study experience have an advantage over their less experienced peers.
By the time of the second transition at the end of preclinical studies, the effect of previous studies on subjective stress experience had disappeared. However, prior university level studies correlated with the reflection on learning at this second transition phase indicating that the students with more study experience may have refocused from study performance into reflections of their own actions and motives in learning. At the second transition, students used their time effectively while studying. Students with higher academic stress also reflected more on their learning indicating that while students gain more experience in studies of veterinary medicine, they also mature and take more responsibility of their learning.
In the beginning of veterinary studies, stress did not correlated strongly with non-academic factors, but at the second transition phase, these other factors increasingly influenced students' experience of stress. In this study students were not asked to name these factors, but factors relating to financial, work-related and personal relationships are often mentioned (Gelberg & Gelberg 2005; Strand et al. 2005) as causes for stress. Previous surveys however, show no differences in causes or effects of stress between year cohorts (Collins & Foote 2005 , McLennan & Sutton 2005 . Also Kogan et al. (2005) reported that there were no differences in the non-academic stressors veterinary students face based on gender or year in school. McLennan & Sutton (2005) show that students had difficulties adjusting to a new course despite being well accustomed to university life. They also reported that the causes for academic stress did not vary significantly between first and third-year veterinary students. In the present study older students and those with prior credits still had an advantage over the less mature students because the former were able to use their time efficiently (r = .32*) and reflect on their learning strategy (r = .46**). In contrast to the results of previous studies done in Finland (Ruohoniemi & Lindblom-Ylänne 2009 , Mikkonen & Ruohoniemi 2011 ) and elsewhere (Williams et al. 2005 ), results of this study show that by the third study year veterinary students have changed their focus from coping with the study schedule and demands of the courses to reflection on learning. A previous study of third-year Finnish veterinary students showed that unorganized students applying a deep approach experienced the most workload and pressure of progressing in their studies according to the predetermined timetable (Ruohoniemi et al. 2010 , see also Mikkonen & Ruohoniemi 2011) . Of the factors impeding the study progress the commonly mentioned were lack of motivation, stress, fatigue, and similarly to the results of this study, problems in time management that were underlined by the curriculum overload. High workload due to demanding curriculum is mentioned as a cause for stress in most studies addressing veterinary students (see above).
Results of
Based on the results of this study and review of literature, some findings emerge that could be implemented on the curriculum to help veterinary students in transitions occurring during the preclinical stage of their studies. The rapidly advancing veterinary curriculums often do not provide time to introduce new students properly to the history of profession, principles of science or the specific nature of various subject matters creating the veterinary profession. This lack of historic perspective does not allow students to relate themselves to their chosen field of study, or the way they perceive themselves as new university and veterinary students. This may lead to lack of motivation (see discussion in Mikkonen &Ruohoniemi 2011) and stress caused by a transitional misfit (Gibbs et al. 2004; Hussey & Smith 2010) when students begin to realize how many skills are needed to become a veterinarian. In the interactional model of stress (Aherne 2001 ) the significant nature of self (Cameron 1999) and the importance of student development, which are central components in successful transitions, are emphasized (Hussey & Smith 2010) . Despite the already overloaded curriculums, we need to find the time to familiarize students with the history and development of veterinary profession, for example as part of tutoring programs prior the actual studies.
The steps taken to tutor students in the first transition stage sets the basis for students' active learning and responsibility of their learning favoured by modern higher education and this should be taken into account in the curriculum by providing extra time for tutoring during the very first courses of the curriculum (and preferably also in each transition period). Besides giving students time to adjust, it allows staff members to have time to complement their role as teachers and researchers by the role of tutors. In the veterinary program of the University of Helsinki students are tutored prior to the beginning of the term in practical matters but no extra time is allowed for the first subject matter courses to familiarize students with the new learning strategies and environments, or professional vocabulary (much of which is used throughout the curriculum) despite the fact that these factors are known to cause stress for the new veterinary students (Laakkonen & Nevgi 2014; this study) . Ideally the first courses of each transition period should be taught by teachers who are pedagogically trained for the challenges related to that particular transition.
Alignment of practises should also extend to tutoring done by mature students. Many veterinary schools have active tutoring programs where older students guide new students. Despite not being an expert on pedagogy, student tutors often give specific advice to new students on how to study and prepare for assessments. This may create difficulties for the new students because course structure and content may change from year to year creating entirely new learning entities. This is underlined by the fact that many veterinary medicine faculties actively update their curriculums partly because of the increased pedagogic training for teachers in recent years. The way teachers or students were tutored in their own time is not necessarily the way to prepare new students for their studies or future profession in a rapidly changing world.
Based on the results of this and other studies (Ruohoniemi et al. 2010; Mikkonen and Ruohoniemi 2011) the specific requirements of the diverse subject matters and learning environments challenge both the time management and learning strategies of veterinary students throughout the preclinical studies. It is therefore important that the teaching practises and assessments of various courses throughout the preclinical phase are aligned as far as the specific requirements of each subject matter allow, thus making the instructional experience less stressful for the students. Ryan et al. (2004) has similarly suggested that the tendency to surface learning could be reduced by giving the students clearer objectives, direction, and frequent feedback. Alignment is especially important in veterinary and medical degree programs where learning environments and strategies change many times during the studies.
Many modern teaching methods emphasise the work done by students alone or in groups outside the class room, and therefore underline the students' responsibility for their time management. Some students fail to take this into account (this study, J. Laakkonen personal observation) by including too many activities, both academic and other, for their schedule. This may also be one of the reasons why students often see the learning goals of courses as too extensive to cope (see above). It needs to be stated clearly to the students in the beginning of each course, and monitored for the extent to which it is being heard, that autonomy is widely regarded as one of the main goals of education and in order to succeed, students are expected to have increasing role in their learning and time management.
Examinations are a major cause of stress especially in faculties with rapidly advancing and demanding curriculums (Abouserie 1994) . Assessment of learning (not to be called tests or exams) should be a continuous every day practice and also include feedback in learning strategies. All procedures likely to diminish stress experienced by students will also help the staff, because stress will often lead to student absence from courses and assessments. Additional or alternative ways to complete learning assignments create considerable amount of extra work for teachers because rapidly advancing veterinary curriculums do allow enough time for these. In many veterinary schools, the diminishing number of staff will add additional pressure.
Finally, the transition for university studies should start in the secondary school in a concrete way.
University teaching strives to implement teaching methods that encourage students to be critical thinkers. These are often time-consuming because they may include integration of course material in other disciplines as well as books and articles that challenge students while providing explanations beyond lecture material (Chigerwe et al. 2011) . For example, even in the very beginning of university studies students are often given journal articles for additional course material (forming thus partly the extensive learning goals shown above to be one of the causes of stress) but are seldom at this stage given tutoring on how to read and analyse scientific papers.
Clearly, we need to improve the preparedness of students to read scientific literature. .166
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Reflection on learning After a study attainment I reflect what I've learned and how I could improve my learning.
.329 (-.199) .844 (.822) After the course I contemplate how I succeed and how I can improve my performance.
.469 (.545) 
